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(54) POLISHING DEVICE, POUSHING METHOD AND MANUFACTURING METHOD OF 
SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polishing 
device which can restrain damage and a polishing 
method, and a manufacturing method of a semiconductor 
device by improving polishing rate while maintaining 
relaxing ability of original steps. 

SOLUTION: A polishing device has a polishing tool 1 1 
with a polishing surface and polishes a surface wherein a 
metallic film is formed on a wafer by bringing a polishing 
surface of the tool 11 into contact with the surface to 
be polished. The device has a complex formation agent 
supply means 71 for supplying a complex formation 
agent containing ligand which forms a complex of a 
metallic film whose mechanical strength is lower than 
that of the metallic film to at least a contact region 
between the polishing surface and the surface to be 
polished, and a temperature adjustment means 61 for 
adjusting the temperature of the complex formation 
reaction region at a temperature which accelerates 
complex formation reaction between the metallic film 
and the complex formation agent. 
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mm sr«ftfe 4 -ftiit z> wisft-fe o x , 

git- £ #i^J*RJS«Wc©ll«WS Sri" s ia&fsfi^ 

jw^^rf-sst** i mmmmmw* 

[if** 3] WIB^JRJBIH:«fcJ:9^*ixTV^5lf* 
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[it** 1 4 ] WIEiB5F*ffil±, DDaj^omSB&JRJK . 
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[!***1 5] ItlfS^tJF^iJIi, W«ffiJKSr^tHb*W 
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*i"5lt**l 2fE4feo?WS*& 
[ft**l 6] tWa^«fflSt4»^J:9«*Sm:v^5l» 
**1 2fE«roWBS*')feo 

[ it** i 8 ] mmm&f&m zmmi- 5 xsk *s v 

30 SiJfS«i^&^-r5Xmt-*3V>T, tu1S§i*^i: LT 
* 1^- h^Sr^-TSif ** 1 2 fEttcD^S^fe. 
[lf**l 9] tWIE^J^BW:, mSM&Vfrh LT, ^ 
ft< i: ^->^ ^^>-@Sv 

SfcttT'n t°^-^<DV^tt^Sr*trif**l 215 

[tt**2o] tresii»j«3W«feiei"*xaK*5v%r, 
»j*Rjc«i««)?a*waisr'-r5it ** 1 2iEt©ii* 

40 [if**2 l] !IME^j^&#*6i-5lSK:*8^-C\ 

1-5 r. i: i 9 tfJlE#g^&SJ£M«^j^f8fi£1- ; 5if 
**1 5 fEttW W&Jjfc, 
[ft** 2 2 ] «ia«W*»**SraAW»-t-5 - i tr 
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■ [if**2 3] Mf^#t^JR?r^*i-5.Xg(rffiv^?,wm 

OTSSri--5St**l 2ia«c^?fi : S^o 
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^lE^JR^WDflia^^CfcHfllEllfr^iagli^Sr® io 

[if#£2 5] tdfE^#:^Srl^*-r5Xg<0^^, mJl5 

5XS£)$!9:£Wt? -<k(-<fc >?> tufE^JR^SrWS-r 
•5 if #9 2 4 IE«<D^^^g<D»^fc 20 
[if#*!2 6] MIS^JKSr*ia$-fr5Xm^*3V^T, 
ffl^Sriim^-y:5if*li2 4lE*<0^*^»cDMit^ 

[if#«2 7] Wf5iEaffl?#5r^-rSXS^, StTlE 
£-£5 if #9 2 6 fagJco^^B^Mit^ffio 30 

[if*^2 8] tf[f5^^R^J^#fe^•f-^)xm^r^3v^T, 

[ft *3t 3 0 ] tfJ!e$g^j&$iJ£«£^3Xfi^^T, 40 

tfIiEigfls:^S:^-rSXmt-*5V^-C, tfllEiiffW t LT 
^rW- K^Sr^1-?.if*ll2 4lH«cO^^«rogi 

[if*>S3 i i m&mfcf&mi^tiftzMifcmfiL+t v 

^fcttT-nf^-v^v^n^Srfflv^if**! 
[if #93 2] tftie^^j&sysi-sxmK^-t, 



^^ffi^?£ffPS5ri-sif*il2 4ia«w^^ 

[if#«3 3] tufEIUF^^]$:tt^i-SXS^*5^T, 

-tz^t^xy mmmftm&fcmt&<oi&&v%m*-t sif 

[if #93 4] t«JfE^^^$HfcS«?ria«PS 

#92 ^m.<o^mw^m.(otm^m 0 
[if#«3 5] mm$£wm*m3k-tttmz.m^z>wm 

SSg£1-5!f#92 4E«©iim 
[lf#93 6] StriS/^!;T«Sr^-rsX^*3V^T, 

i . W\ Co, TaN, T i N, WN. C oWSfc(4C 
o WP (73V ^Jx/^Sr/Bv ^TWIB/< y T^^ff^i-^if # 

[if#93 7] t^^fEI^^^ts^7#^i-sx^^*^v^T, 

U 

i!iJlE^JlJK&*^£it5X§^*5V^-t\ HulEia«ffl«t 
<h tt-MfB^^^^ h*— /Mri!ffia^Jj5£:*I£>i£ifif# 

iif#93 8] m^mmmn. =■ 
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[00 0 1] 
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[0 0 0 3] ^^Sria^}vi^i-S7 0 oir^-efi, M 
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>Kl^:JP£:*la6i2^> CMP (Chemical Mechanical Po 

ashing : iu^mmm m-x^>x^^mm^^ 

&\sX&&&l&&'tZ>. (damascen) fekmi 

^i/ls (dualdamascene) fetii, $ b K^HftEl* 

[0004] ::t% Jbffi^x^T/^-^^^jfe^is 
xmw~tz>« £1\ ^12 0 (a) ir^i-j: 5 ^ ^Ji 

fe4S«W*MWIJl3 0 25:, iiWECVD' (Chemic 
al Vapor Deposition ) Sir «fc «9 ff^i"^>o 

[0 0 0 5] ftfcl, 12 2 0 (b) ^1-<fc5^ 
1^301 (Q?i(«m«lia D 5 = * h A* 
CH, #J;t*¥WHfcK3 0 l^«feffit««cIS 

[0 0 0 6] #^ H12 0 (c) «fc 9 ^ /<D7 

J8I3 0 5SrAHB>6fHR3 0 2<D«E, a^^hsM— A* 
CH*3tU«Mrtl:f*t5. ^y7»3 0 5tt, 
09x.tf, T a v T i , T a N, T i N«OWR-Sr^*P^ 

&**r5»»^«^*M*BISWBl3 0 2»>i)^ 

[0 0 0 7] 02 1 (d) t*t±?K, 

13 0 51(1, m*te9a<oxs<iy*mzJ: V. ffifeom 

mx-mmz-tt, k«3 o 6 *r»*i-a. h 2 

l (e) fcJj*i-J;5fc:. =* KHlBiiHt 

3 0 711, 0!l;tfi, CVDS, 

[0008] m^. B21 ( f ) i-^-Tct 5 K> Mlfe 

«3 0 2lfc<D*#ft«P«3 0 7*5 J: T«3 0 5 

±5^ ^ia^3 o s^^y^ F3 0 9 t*»flS;s 
ix£o ±IBbfc^o^^^iBJft3 0 8±-t?|ft9iRbfir 5 

[0 00 9] 

[*W*s#pstbJ:5i-t*5WB] b*>b4*«&, ±IEO 
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Mo»HSW*©<^«W4 i?«r*ffl bXiK 

[0 0 10] IHifittR3 0 2 j: % «HR3 0 7 jo 

i3 0 8l:f^^v/^ xn-^ 3 y v 
. >/) % yir^^^^b^i-v^VN5P^M^#ftbfc 0 . 
t*^ y^i^tt* M2 2 (a) 0»J;iKf. 

0. 1 8 m m/^/Wrf y/^WC*5V^^ 

tf, 1 0 0 /imSS^i 5#«a>lE;v N Bll3 0 8j&M5HfiE 

bfctfr&fc* SKiEJ»^**SB^a5W^Bfe*S^ 

20 «R<Offl^>T/u *fc*&K:3B£ b-^i-V \ 

xn-^ 3 yH H22 (b) 1^1" £ 0 tfijxtf. 
3 0 0 0/x m<O^M\Z 1 . 0 m m<Dffi<DSI*lriS 5 0 

■ V^d*sapJfcBfe*S*uTb*53»*t»*>9 % ^a-v> 

«tt«t^FA*^lKHi** 0 y-t^fi:, 022 (c),K: 

^i-i 5 tc s jmnfiftR 3 o 2 ^ ia«ft 3 0 8 1 <omMx 

30 O^Fa*OJDRBgi:4*o 

[0 0 1 1 ] — #^^^»-ffi^fcHx^T/i-^V 

/is&w\&f\z.mxm£>&teti#>. ^^307 

CfcmflJ&SfcSr. ^4«BI*3 0 7S:CMPS 

ffgl/-ffl Mifl 5 0 0 nm/minEJiii45 

X1±, FSrlRlJtbipir-rSi:/ 
SSJKfPtg* (TOftIB*) tfMSTI-Sw^^bttX 
v>^ 0 @2 3ti^tJ:9^ ia»*ffi^^^9y 

fc, ttKoffl-ettJBibJM-v^ rofcfe, E^cd^— 
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[0 0 12] *^W»i±IE0?P«gS^J3^-C*SHfct> 
f62> £iltf£ boo, mm^— h-£rft±£i±\ IE£$TJfc5 
[0013] 

wmn^mwrnm z-&xwm-tz>wmmwxh 
or, ffifemmMtmmwmmffit tt>msm 

[0 0 14] ±|EC0^B^<^W^B(4s #aSt-t*. Sfl 

[0015] jifE<E>*3§93ww^ete, »ii^f± N sa 

[0 0 16] ±IBW*^c7)W«^*f±, £fiSt-li. M 

[0017] ±&(D*&w<Dmmmm-i. tmKtt. w 

H^t/^yt. ^us^ ->^"?®?> s 

[0018] ±w.<r>^m<Dmmmm-i, mmaz, m 
8 s: b . * fciniEisw*® * it ttmsmmm sri&gpfi 

[0 0 19] JifEro^^^WSSfiJi, £fiSl-fi, itr 

fflLSEWBlE^aSrS!l»-r*ft!l»#SS:* 
[0020] ±E©;**?i3©W*K«fc£*ttf» *B9W 



5t t * -5 J: 5 <t 9 . j&*f8S¥-I£ SrftHJ 

[0021] £fc Jiiawswtr^-rsfc*, #3PJ 
©liJfet'fcot, atrfB&ffil§ffifc:MI&&«B&.fc9*8 

[00 2 2] ±IEW*^?^<7?W^*?fel4> £Htl-li, *tr 
so 5 n t J: K> , tfifE^n^^w^-r So 

[00 2 3] ±fSro^BJ<DWJg*fel4, »®(-tis ttr 
fE^W^Sfi. ffJfESWBiffite, Dflia»R©tMBAJIUi 
Sr*b-C*5 9 , ffllEif^Sr^i-SXgtrioV^r (4, 
MIE^Jgffllw!lD[a^f-/^bfcttJl^t*JKSr^b, W 
l^ai^$:tt4:^*i-•^>xai-*3V^-C^±, HtIISit#:^coa$I5 

40 -So 

[00 24] XIEW^^BJW^F^^-ifett, »igl-(4> StI 

ia#t^^ij(±, wmm&*'&tfik¥wmm&-£m\-<xio 

[00 2 5] iia<O^KroW«*1£tt, »iS^fi> W 

m^mif-im^ i. 9 ^ $ nx v ^ ^ „ 

[00 2 6] ±M5,<Dl&&W<DWm-JjW;ti. ^ffifi^ii, M 
so Sr(13ti-58Wt3HS:-&tr 0 
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[0 0 2 7] ±m(D&&W<OWmj3ffi1.. ffig^li, ml 
[0 0 2 8] ±|E<D*^0^(OW^*felis Sfigf-I*, ft! 

ie#g^j£^£#y6i-5xsi;i*sv^ stiiH^^F^JS: 

PS Sri" -So 

[oo2 9] ®mm 

5 r t \z J; 9 x $ffflg<E>^j«££;6Slt 

s$r(5(?-s:t^or t<D^^ wm^-v 
[0030] jiiEroswsr*fia-r5fc*b, 

MJitcia^«?r^-r^xmi:, ffJlEISi»U3?«£±I#> 

tcjc c/c warn* *mmzm-r z &mm*mm § x 
t Sr^T b, MIBIBRiSffl t ii&ffi&mffli t & 

[0 0 3 1] *%BJW^«ft:^ecO®55t^&tt, »at- 
fit, «WB«t*BtSr»*i-5xeo«fc, fltffEftffi bfc£: 

KA«JBt*iBte»jau, a^$tfr)K^^*i-^x^^^ so 
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[00 3 2] #«Bi3©¥*fr£«roi!iS#8stt:. 

[0033] *&w<D*m#mto>m&3mti. &mz 

$-fr£XS<Di!fjK, t^ite^Ji*5J:t^MfEiHI*fflStrt 
U li1JlEffiJ»£^$ii:5Xglr:^-CW\ SUiaiHSiUB 

[00 3 4] #*93ro¥*#§at©«i£fr8sHu frill- 

■attit^mmM'k^-i-^mm^m^^ U WIS 

#tff^S:l^*-r5Xm}w*3V>r, WK'fk^F^'J^iS 
[00 3 5] *»M<Oi|ti»flESg*<7)«5t*ftH:, 

[00 3 6] **BJO^fr«BwM5t^^(4> 
li, WlB«t»j5!SJWS:«t*&i-5XSfci3v^r, WiaiH^ 
tut, t ii^-i-^^^ ^y->^s 

h?aSr*tf«BgJ583MSrtt*&b. tMrfBllfrttSr^-t-SX 
[0 0 3 7] *^0Jco^ffSBcoMit*?£f±, SFiitw 

±9S(Fia«i^fiS^Sffi«c«c»ia*PSSrb, ^fcs ttllE^ 
fflWXA=lri&fiiSgi-3 - 1 1- <t •? ftllE^t^K^^ 

[0038] ^^w^^se^sjit^ffittx &m\z 

M^SriSW^-^^XglcjoV^T. mllEiaiSfflfti: t tf- 
is^att, < i fciMt y = ^ yfl:^ y 

mk&Vo. T£\)Ty—/v^—^/v^9:=^\Y&m, hs 

V > 5> 0 H S Q i: (4, Hydrogen S i lsequioxanes 

[0 0 3 9] ±iaro*36K©i|**#:SHt«?fil5S*»»w i 
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»6»^»4:bT«««)»«^TEOS4 
tiifflirtB-cab*. f-fys/y^ ana — s^s^ 

U»BB^ftHi-t"5. ro^Jlil^ftgflft, SbKKJga 

— je t65i5 i-wei- * r. t ^ <t 9 , 

«S:Kff— Sl:fto: ij&s-C#, * h 20 

[0 0 4 0] 

T, HB*#flRb-ClMH-5. 

[0041] g 1 mmmm 

«»«^*Sr«1W^a*tBS:*i-a=Vho— 7 — 5 5 30 
M11^6 1 ig.fiJB03fe«6 2 *7 V 
1 t, 8 1 ^H^TV^o 4 

*d\ H*b*v^sflF*»«tt, ^y^y/^Arti-Kl 

Six, V — >7U— Artfctt, ffiffimZtgt%0<D&x. 

— ^SriRjWbfc^*— /^-fey hW«jaJA-f-S»UiA# 
bT^ Jl — ^/^—ArtKURASixfc'?*— b£ 

[0 04 2] till: 1 1 S:»j$U 
AftJWllOi, W*Xft«^l O«:Z*k#lR]<0BaE 
ffi«teflt1Kfcfti- 5 Z WfiLS*^«^I5 3 0 t > 

^^^^^-/NWSr^bsteSitxtt^r^^iiji- 

[0 04 3] 02 teJPX^ <y Kffl<0«lH£*H«:*1- o 
fF*XAffi:i$«B 1 0 ft, fill lit, fffllr 1 1 

Ml 3 a fc^bTEIl5aftfcfiM^6fia«E«l 3i, so 
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ftf^Stl 3Jc{Srj$SJxfc±ttl 3 a £[H]^£ir5±$ft 
1 4tfrbM&£}nX\,^ 9 

[0044] ±$4^—^ 1 4 ft, CTitf, h K 

(P^H^n — <*ft, ±$4l 3 a tCJSJ^StxTV>So ± 
tt^HH ±ttK5>f/<5 2*>fettJ&£ix5«» 
Itafifc: £ o TlBffj S ix5 c 

[0045] fitttttC 1 3 ft, fltll ^T-<T y ^ 
£1jffl;iT:*o9, ^O^T^TJJ >^T*±#1 3 a StIhUk 

[0 0 4 6] -7yl/i?nttl 2ft, ^ttl 3 a tCiftgS 
ft* TfiIWiI*l l#B*&ftTV*6 0 77^ 
ffltftl 2<D±#£ffift, ±«1 3 a fc*te$JxTl^afc 
£>, ±1*1 3 a«aot77^v ? Wl 2 

[0 0 4 7] W^X^l 1ft, y^^itUWl 2<DT$3t 

E^@*$nxv>5 0 r^ffgxi:i ift, w*.tfw 

— yHRfcJgriESJx"C*3 0. T*ffifc8*tt<0WWffil 1 a 
Srfifxi-cv^ 0 WSXfti lft, »^b<ft, it«M« 

(PVA) ^^«7)^*5#?Lf«^Mt5 
[0 0 4 8] Zttffi«*«)«l«§S3 Oft, ^0^=*^ 

AfcBJtSftfcZtHlJ— * 3 1 <t, ZiliU— 

^3 1 lzS8*£Jxfc#— ^*^**3 1 a «^Sa 
1 3*5^^*6^—^ 1 4 Jri8;j££ft, ^-;^v?W3 
1 afc(|^t5*^»S:#t8Zi^7>f^3 2i, Z 

037AHSfSn/:W KU— A-3 3<Jr^*-r^ 0 

[00 4 9] Z$lt^^3 1lt Zttlh— 
^ 3 l^««SiXfcZf*K7-<^5 1 ^e>fg»««ft^ 
*&SixTIlieietb**xS 0 #-M'^3 1alt Z$ft 
*lflfc:«oTRW-fcix. -S^Z«t-^^3 1l: 

fiwaitftiot, iaeeiEfcf!M*six. ^-ora^, z 

tt^9>f ^3 2^v !^ SB^:J«^SixTv^^^o ±lfi^«lJ*; 
^**3 1 a^EHESJx, Zf4^7^^3 2^tt, 

iiAftftsu 1 0 1»» $ titcmm^Mr n^zw^ 

Offi«^(flL«fc»»fit11*ft$Jx5c ZWifi^^lf 
95 3 0 cO{i«^:^ftSft, Mxft^fg O.l/i mil 
bTV>5o 

[0 0 5 0] Xtt»»»«l§B4 0tt, ?xWNW5:ft 
s/^^^i-S /v- ^4 2 ir ^x^7-^ 

4 2 * csitZ) mm* zmsh^-f 4 4 

ir, Kft*— ^44fc««rSE«4 5 0tHltetti: SriS^i" 
5^h46i, filffiKS4 5fcWtfeiX*J«X/<^4 
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-^^4 9^, XttlU— *4 9fcS8l*SJxfc 

— >M^tt4 9 a fc«-&i-5^v?8B*s»j*Six*:"5r»8B 
04 9 b kfrhmj&£tlXV*2> 9 
[0 0 5 1] !?x-/v-^4 2ft K^Efc 

ixTV^5 0 KKHe— * 4 4J±, 7-^K7^^5 3li 10 
»K*ixT*3 9. SSEr-^ K7^^ 5 3 ^be»f 

«iK7^^5 4fcSBKSixT*5 9, SRxttK7>f^5 
4^b#tJ&Slx5Ki!i«8tteJ:oTia*iB»U XlA^ 
?>f ^4 yu^v ? *j|4 9 a^it>^S)W4 9 b 

&^UTXtt*l«fc«tirrs 0 z<Dk%. XttU— tf?^- 

^49 s wmnM *®m~tz - t iaot, 

So 

[0 0 5 2] * 9 y — 71tt> 
^/X/uSrcfrbT, ^WJb^#fe*&i"5o *^y 

left, ^A-v^SL ^J)^ ^aLVH^ i^a^ifc, 
[0 0 5 3] tt7fc#^ttS8 1 tt, #C*HSr«*&/Xyu 

5. 4*5, ±«^-14, «»8tl3, ±«13 
a 33 ± t5 7 7 ^ S^Wtt 12^ 'l>SB KRiiTL Sr»j* b , 

[0 0 5 4] 2^11^6 1 tt, ^7!J — $^gg 7 1 
*5J:W»6*«j|l&»«8 ifl>fe#«££*bfc;*9 y-s L-*> 

5twfc5,.::t% Bl 3joWgl4 y— #M6 

age 7 i jo£tmsf§gi&6 1 <D^^*^J^^i- 0 
[0055] m 3 ^ ^ y — 7 i 

mm. *iy-hm&£xmmmt&ffltms\zi: 

D»-&£iXfc;*9 7 1a. *3j:t5^7 y— * 

y^7 1 aH^7y-SLSrfP i SrilUTfflSWS 
^6 1— ^i-5^^y > P^wj:^91t^;$^^TV^^ 0 fflft so 
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^iKl^-T^^ltffT, *3±t^tiiaW6 1 al*3§:ii5ffP 

9 y — s L&tf^ypKx vmw® e i a — ^ p i 

rirlw«fc!9, f Pi ^7 7U-SL^giI^?i^ 

[0 0 5 6] 04 ^/TtMtli, ^=7 y — 7 1 
^7^SLf^tWIim ^rU~h 

la, 71b" joi^^y-^^^^^^^y 

1-Mt5^yyp^b45c 
6 l tt, ^iv^tMO* y])—^^^ 

1 bfctt*&i-S#^PS:#-t"S1SaW6 
laA^i^S^TV^o ±IB^#f^jT*tt, ^^y — 

J$S»J* (D* =7 y — # y^71a, 7 1b- • • Ulffirl* £ 
lPX*>f «*.tfl*S5Sft»6 1 b 

[0 0 5 7] ffl«Jffl^6 2tt, Mitf^xWNWO^ 

ifelf f 6 2 s h-7 5 5 (^HiAt^o r^ffiO/E 

[0 0 5 8] 3yhn-7 5 5li, iSSl^Mffl 
»i-5«*B«r*U A#»ttt, ±WK7^f/^5 2^ 
UT^JWf^-5 2 s ^rtH^bTW^X^l 10IhI(s»S: 
filWb, ZttK9-T^5 lfc»t"C«Wlt5 1 s ^rtb 

7^^K7^^5 3^*tUTftl«W*5 3 s^rffi^/U 

bTffl«KI#5 4 s ^tt, ^xWNWOXttM 

[0 0 5 9] £fc> =>yhn-755H, ^Sil^6 

ttf^7 5^ SLoaflCWBiS:»JWi"5. Mttf^ 

6 2 s^A^?$n, 2 s*»&»b*usia 
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[0 0 6 0] =i>^ ho— 9 5 5^ffi^c$ixfc=V ha — 

9, M;ttf, ^e-^ 2 s S:*SUfc 

9T 3 C 

[0 0 6 1] ftlr. ±IBUfcflF*SR«KJ:*waMM^*r 

<b ft S4k»fllds^ $ ftt v > 5 »^tov ^TlfcWi- 
*v^U *BtKW*&3S«8 1 ^t^SH^6 l ^ «t 9 

255-^1 El, lOffpl (Si:400ml/min) 7 
0t:cD^7X^«*&"f-^o Sfc, W«S«<DSm&i'bfc* r 

fc:, *B7Kco#tif&S:ffJhUT. ^4 2 SrJE 

r>x-/v-7 f /v4 2^x»*^ (B^PPx-e^i-) 

^»LT N 7 7^*W 1 2 fcB^tttt &*bfcW*X 
fill 1 £^^0te^T*0te£^5 o 

[0 0 6 2] 1 9 MMmM £ Jxfc ;* v 

W^X^ 1 1 (DfflmW 11a Sr^xWNWO^ffi^to 
gFf^iDXJBE*-eJ¥BEa?-fr5o rwtKfi^'?^ 

[0 0 6 3] ±BI»J«<7>W*»«-CH:, ±afcUfc*~- 

- h m ft zcoigj&fjm i^ot, 8t««>33i soft * * u 

[0 0 6 4] *HJK»«Kfil5W*»ltteJ:ixtf, ^JS 

fit, (6v>W : *ffi*"C«IBtS:WIfi-5fc», 

V ?J$>=c n — V s a :xft ^co^US^* C 5 r t ft < spffi 

WSSH ± 9 * wN^l^iag^-^ ft % J: 5 f--f 
[0 0 6 5] 
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*b;ft,T*5 9. 3BSMfc4 3 fcfc— #WBU l ittn— * y 

-^3-fyh4 3^^LTi^i^a$nt^^ 0 ft 

Jtfll*6 2 sKX<5lYT, fc— *«8g4 1 OSbfESrfMSP 

^rs££fto-cv^ 0 *ffwfc»±, fesaa^ft-^ 6 2 s ^ 

M#bft5iSJWS— J££ft« ±5fc\ MISfff 62 
s £:7^- K^y^«-S-i UTfc— *«K4 1 comffi^: 

[0 0 6 6] ^7t, $H»iOlSgf^9x-/N 
WS:fty d r^^?^^T-^4 2(Drtg|5irJfe 

20 xwNW^?MiSSrUTt>lV\ ^(om^h, us. 
6 2 7^ib<D^a$J^11^6 2 stcS<5^T, tlr^W^tb 

flsfc«WpTIBi:i-*o JWWaKtt, ffl*«Sft*6 2 s 
[0 0 6 7] ±E»fifc^«F«S«^W*«^tt^ JB 1 * 

x-/NT-7>4 2 -&WL&W^rtZ> ^tteXV ^x:WN 

[0 0 6 8] ilB^WBiSW-ioTt, ^l^ffiJf^ 
40 [0 0 6 9] ^MM2 

Beit ^ wmmw^^mm * ^-tm&mfc 

{Hltei-5W®!S1-, r>xw^t^^2 1b HioTf 
^ y^^^Snfe^^^^W^ffiSriaeS^rft^feSl 

[0 0 7 0] me K»i"W*S»"CB:, ±IE<75«*S!<0 
so CMPiHIKS b SHT©i*fc*t5. mt\ «*. 
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So 

[0 0 7 1] S1\ ^12 3Cttfc- ^rtjg£;hrcv> 

«*.tf, Jk*tj»ttJw*}R*2 3 a j&sj£»2 3 
iA^^TV^o *?Rfr2 3 a £ t-^OJIU 1 

5 0 t-#»4 1iayho-7-5 5tt«9H 

^tbT^^, ffiSiffl^S 6 2^^(D^K<f-§-6 2 s 

j£i:*5J: 5te, M£M62s^7^K 

So 

[0 0 7 2] fc*3, WJUPli, £S2 3(DrtS5^ 

^6 2frh<Di&mMj£it-%-6 2 s ^So^T, wuw<o 
tb^SrfflWsrtfet-rs. AfrW^tt. M!tlff6 2 20 

6 2s «::7>f — bv<s>*«*£ Ltfi^^ffl*^ 

[0 0 7 3] * 5 y tt, «F^®EOflfe{cfflJK 

y — <Dtitft\d\i*XttL9i l t mffi 

-e*>So Sfc* ^^y^ELi3J:W«7KHS:lfl*»lSli- 

=gg 7 l ^?U«1SS 6 l H5£7F£ 

[0 0 7 4] ^SW^6 1 5 fc« 

«sft-cj39, fluent* 6 2^b^suait«*6 2 

So 

[0 0 7 5] !>x-/Nft 2 1 b i ?x-/nWOB 
tefi, |fiTO2 1 a ^r/^^^iJi: IT^x^f 

co^S^W^its ± 5 te ttv^c 
[0 0 7 6] ±f&B^oW*Slt^J:SW : «ft 

y — s L^^feufcftHR-e, «io*Btt, Bfe 
waM* K2 2 <t^^ y — s L*p(Dwmw&\^£z>wiwz 
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[00 7 7] loi54Mtt^wt^J:^ 
[0 0 7 8] »2 ja&gffi 

[0 0 7 9] £i\ El 7 (a) te^T £ 5 fc. tflKLHPF 

y 3 x*?<z>¥3WfrXtE l o l _bte, WittfBWfc^y = ^ 

OS (tetraethylorthosilicate ) ^V^tffCVD 

(Chemical Vapor Deposition) jfe^± 9 3#J5£i" 5 o ft 
*3. JINHfiiURS:* ifBOTEOSft^tJ^KLfcii 

^(Diftv'y tii^isv^v^^s l ow- 

CVD«:, 7>>^*feSVN^^^^^^^i^A 
LT, FSG (^yik^W—Ytfy* : S i OF) §: 
Jg^Ufct), f/cSOG (Spin On Glass ) ^C<fc^ 

7^7t^^-#>ir * y r y — /i^— 7vWRi* 

£7^IIU HSQ (Hydrogen Silsequioxanes : Hs S i 
s O12) , 9*->y#) ftiTSr/UHHfc 

[0 0 8 0] 0 7 (b) ycjtfrSioXc. ^WffX 
gio i^5p*e«ittR«*»ciiC5 3^*^ h^-zwc 

*3, Elftffl«M^«liStt. Mx.fi* 8 0 0 nmggt* 

So 

[0 0 8 1] #Cl£, EI 7 ( c ) te^cT <£ 5 fcl, y TJgl 
10 3 5:J|IHtt&R 10 2 CQ^ffi, =x 1/9 9 V 

H»iijqElli««Mrt^»riti-s« ^J7»io3 

tt, T a , T i , W, Co, T a N, T i N> 

WN, C o wt U< lie o WPfottftl:^*/* !! ^ 
^«1t; KffilS*««*Srt*>V^PVD (PhysicalVa 
por Deposition ) , 2 5 nmgSofi 

js-e^-f-So /<yriio3ft, ia^tr^-rsw 

ftSJinttlUKl 0-2t«fcl£l!t-r5^S:B&±i"5fcft, *5 
JintfilHKl 0 2 fcoft^FttSrirfSfcftfcRW 

nt&MKi 0 2 *sBWk*> y=^^5 fi^i^ 

■Mt^ y = ^oJtK«»i5S*:# < BMbS Jx-^rv>*: 
[00 8 2]*}:, B8 (d) ^5 7* 

1 0 site, Ej^^»tractm^«^e>*5^ 

KI10 4S:^^7^£^«5;9, Mi«15 0n 
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20 



mg|^i?t«t^)o V— KJBt 1 0 4 ft, 
[0 0 8 3] ftfcl, g|8 (e) ^-Ti5t-, = 

h*— /ucH*±t5Ei»ffli(iMSraftatfi 

TJBtl 0 3±(^b45Eifflil 0 5 Sr. fiRlaLfil 
6 0 0 nmllEOllW-flgtftS. EMUM 10 511 

■cjRriM-**. cvd& ^/^^M^aotM 

Mitf, 8 0 0 nmg^H$<7)|I]M^$nT^ 

[0 0 8 4] jgJUico^o-fe^tt, &$kt mm<oyti±x 

[0 0 8 5] S-f , ISSUES 1 0 5 ODflCi^ftoT— « 

**$t?«Bt J: 5 t«WM(7)ffiv^M^Mt 20 

fc^mmJz (1) o^r^^^tt, te^raes; 

4J?*rJBV*5. Sfc, «^«Mt»Jt UTtt, 0f*.HSHfe [0 0 9 0] 

-fb***«r«v\ BFiaftiLtlt Witt, SMtT/u [ft 3] 

^-r> A (r/u$t) , mi&vvj* (tyr) . v-y 



[00 8 6] 

[fti] 
HOOC 




(I) 



[0 0 8 7] 

[ft 2] NH2 CH2 COOH (2) 

[0088] @9 c f ) 0 wmmm 105 

oiMk»teJ:9. -«fcB&ft« (Cu (H2 o) 4 2+ ) 

awMtai*s*'^— bat 
ft*n*v^«rtt, ffttt»«snfc«JB^fc 

So 

[0 0 8 9] r^T% h3W»r*^/^^lkS:fflv> 
*i»frteH:, ft^«3t^ (3) co^ru- : Mfc-&*W>6>* 




(3) 



[0 0 9 1] 



H 2 C^ N 
H 2 



Cu 



H 2 



CH 2 
CO 



(4) 



[0 0 9 2] m^, M 9 ( g ) (r^i-J; 5 (r, S@J8I 1 o 



10 6mci*t5;i^5„ ±IS<Oj;5»-U 
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[oo9 3] w:, m9 (h) 51-, 

[0 0 9 4] IS] l o ( i ) 5 fc* ^u— 

SE^u- MRl 0 6 0fii«Sr3BWttfc»*i-*XSS:. 

/<yrii o 3±o*$MtfWli o 5«M5ii4<i5S 
"dfc9iKi*r tMJztK MRl 0 5 b"CVK 0 

*«rfWti-5 0 ::it^Dt^iaoT N iHJgli o 

[0 0 9 5] ft*3, ±|EW««05Fffl^»*XS^tt, 
✓<y T*#/H 0 3±T*flfaFSrH*T"t"5fc», fflv^;* 
^y— tUTte, JBO*»4t#5^?5-*5ffSL 

KI*6«BI=1 : 0 : 0^^^J:5^^7y-^l 
v\ hZZAK «BtB**ffiKil-&S*tfc^7 y— T**o 

ffl:^yT^^^:SPaje»dK==l : 0. 5:0. 5 CO 

y -zm^^zz. k^m<D*u— hit&i&mx 

[0 0 9 6] tfcfc:, HI l o ( j ) tc^-fJ: 5 \z % h 

IjRjt^ffi :/<!J7^^^: Jf ^316^91= 1 : 1 :0i 

5, «J:tfKJIW»^^K^Sftfc^yT^^l 
0 3 «r»*i-« rite J: 9, flBR^A^ns. 
[0 0 9 7] ±EO*«8l!o3K«»«te«*W»*a6S: 

urwdttaMt* t e o s ft if zrnPt^ vitmt ^ y = 

— hfcrti±-t-*ri:*-C#, * 
SB^f^ffl «BPfifcEJC^lB«35S— jet ± 5 tnS 
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[0 0 9 8] ±&.<omi&<oi&1&\zfBtk£1nt£ 

[0 0 9 9] 

20 [oioo] KToSHttr i 9 , *^PJ^^ l m&ftm 
[oioi] y — 

Sri 0 to SrffiiV\ hJHKtt* 
t/^^yt^es^ffiv^, 8(Mt3BfcH:iaBMfc7K*7k3 5 

£1:0. 65:0. 2 <D&$gltX^^\^X * 7 ]) — t 
Lfc 0 ft*5, ^ 9 y — O^jf&atitt 3 0 0ml /m i n 

30 -e\ ^siiM^tTfi, ft i %mrm<om 3 -eta^ 

$J"R{4, P VA^y tr=.yuT-fe*— /loSBBSififrSrfll 

V\ 2 9 0 mm, 0 mm. S^20m 

mT-fo <9 . HHe» 3 2 0 r p m-CElfe Sitfco 

xNOSte?ftf4 6 0 r pmt^^ JDXhA-^ 
{43. ONmitfCo 4*5, »«OWS»itT2»lr 
101 OfMB (7 0°C, 4 0 0ml/mn) , 

[0 10 2] g 1 gUfcgfl 
HUI^ ±IEO*#-C«9HIWIC 2 0 0 0 nm(0» 
tt^^xWNilH, ^ (2 3°C) , 6 0°C, 7 0 

fc^^y— (^SS rc) Sr^UT^^, «Etttt«HJKo«F 
^U— h (nm/min) l:/TtTV^^ ft*5, JUJfe 

so T, VhOi/— H«RS:«)ti-Sr ttio-CJUt 
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BFSU— htt, flfffl-C2 0 8. 2 nm/m i nT-fo"9 , 
6 0^3 9 7. 9 nra/mintfc^ 7 0^X^4 9 
5. 2nm/mi n-efcofc. «oTIWt±*t5l^ 

v\ 6 ofett9 0%, 7 0<c-e 

tt. 1 4 0%ii#bTV^Ci^;b7^ t 9, SV>W^t 

[oio3] 9S2$mm 

Sfefc^y T^*yW±^«JBtSr 1 2 00 nm<7)lJfX^ 

E»ffl*<oa»a*fc <tot4Cfc8 00n m<^gi^ 
fc5 0 XfE^^wN^®^ (2 3t) *5j;tf7 
0*C^ja*P*Stt*:^9 y— &#fc*&L-C«R«:jRjl 0 20 
0 0nmfiUc o ffi^7!i^MUi 

[0 10 4] att^^—^^tASSAtiHSBC, 

A £ ffigB C <D * Mffi B off 3 ttgrJcffft-r 5 ^ 5/ 
^±(DjifSIE^a5^^^J?^fflU^bfc 0 0<k ® 

fcjaann*snfc^7 y — *4fei&uTW»bfc*froiE 30 

[0105] [Hi 2^i"i5^, 7 otfciBIEBIBS 

ft*:* 7 y-^#t|&UT2^jDX^fTofcm^T-t>, 
iSO* y V — ^Mtt 5 ^AflX b7t^ i: lEWo ? =. 

[0106] gg 3 mmm ™ 
mi 3tr^o— i/ 3 ^masffl^^m— /n^v^c, ^ 

v^y zj-i/CT) 1 2 0 0// m7-fyWI^ 1 . 5 /zm-effilJ? 
*SS8 0 0 nmOia»ffi*S:*lt 7 5 

mic, (2 3°o ox:\z.mMWt^tift 50 
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^7 y -^MUil^ 1 0 0 0 nraSflUCo 4 

X, 7 0tl^iS$Wc^7 y— Srtt«&LT«FSU 

[0 10 7] ISSK*:*— '>0*^D£«fflF. *3±t/ 
D fc SSJ F <D * PflgB E Off 3 ffigff fc#fiEi"5 ^ * 

Kl&AIHI ZfrtiX 9 y tt»g b/c#^Oi2 

i»S#OfflOj«J¥£^b-Cl^o 
[0108] (213 ^i~<fc 9 7 0*Cfc?Bj»l** 

nfc^9y-*#t»UT2^iDxs:fi i ofc»&-ct, « 
9 y bx 5 ^*dx u/l^& <t mm<D » 

[0109] m^mmm 

014—01 6^m2^JgMXWSU^ c f l *S5A^*Dtt 
Sf-f v/y^fFffi^/o 77^^ 1 MS:*to &mt 

X*J^iefr*5*t5iBj»*il 0 0 ixm, ^18 0 0 nm 

"rfflt»^*^«B*fc*»^^ ^ y — Srttis br 5 ^iax 

[0 110] 015i3J:V016S:it:Rt5t, 7 0°C 
[0111] g 5 

mi 7-01 9\zmsmMmx-m^vti^mnE\^\f 

s x a - i; 3 y w* ^ y n 7 7 ^ / ^ 1 W 4r * to #0 

Xt&cD^^^tt^ 1 2 0 0 Mm^-f ^teEHIB* 1 • 

8 0 0 nm^Eil*S:*S7 5%T^Sn 
^MttfeS/<y7^^^±^MS: 1 2 0 0 nm 
im^iZ i A>/e^^i¥^^^bTV^^ 0 01811 0 
1 7 K^Bt»^*0«l*te*«0^9 y -^ftfpU 
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[0 1 1 2] Ell 8*±ffHl 9 SrJttti-St, 70t 
[0113] 

[0 114] ±Eo*»K^W«*tfe33J:V't*tfcfflv> 

com rsmmmz fcfcjts^-^ z^tz^ttfx* 

y hSr±»f5rt^#5 D ft**, ±IE^fflSr, fit3# 
[0ffiofB¥ftlftW] 

[Eii] am ^w<DmMj&m\z.&z>mmmw:(Dffi 

[021 B2lt iPX^y KSB^«EB&it*BIS:*"t"BI"T? 

[0 3] 0311 ^7y-«H!7i^i;«ffill 
^6 lo#^l**«SrScf-HTfca. 
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[04] B4ft, *9y-#*HS«7 iftJ;l«fi*l«l 
^6 l^*^l^r#:0!ISr*i-BI"e*>So 
[0 5] 0 5 11 *^(^^fff8I<7)f 

[0 6] i6ii *mm^&z>wmmw<oB2^ftm : & 

[0 7] 8711 *^P^co^*^S^>S?it**^M5S 
xg£*H-»rffi0-t?fctK (a) te¥>3M**«^<o*&» 

«»*ia*-e, (b) hc=i h*-/^*3j:tfE*i 
10 ffljto^isit, (c) ^yri^Mig^t 

[08] 08H i7(DS#rag^U (d) H> 

-Kitttomc^iJaia*^ (e) 

[0 9] 09 H 0 8<OlR#<£>XgS:^U > (f) ttffl 

«igB5^o«*fflt»fi8:xe*-e. (g) ttdb»ol|«* 

(0B**xa*"t?, (g) ttia»^«Bi^^«*]iit»tf;x 

[010] 01 on I9^itrag^u (i) 
20 i4HiBt©3pffl.^xa*-e, (j) ttfflE»?&*xg£-e 

[01 1] 01 in *«w^*iias«*RWi"*^ 
£>co0-cfc3 o 

[012] 012(1 *»«©JB2|»«S:lftWi-**: 

[013] 01311 *J8Ho!S3iaft««:RWi-Sfc 

[014] 01411 *»fl^>J(54|ai««r«Wi-5fc 

30 ^fT^r^LTV^o 

[015] 015H 014 fc*i"JBW^*o«ffltSr* 

[016] 0161 014 fc»i-JBtff^*o«BBISr 7 

[017] 017H 7^^^0^5Ht6MS:l&W"t"^^ 

40 [018] 01811 017 fc*i1BW$MliO«HH)l«:* 
M.(0^9V — Sr^UTJDXUfcfflr^^lK^^Sr^b 

[019] 019(1 017 tC^i-«J¥^^C0^^?: 7 

ox:^ia*»«snfc^9 y— Srtti&b-cJnxsr^ofc 

[02 0] 02 0(1 aSEMtftSfar/w^^^ft 
J: 5ffliaj»<D^*feoS83SXSfc*i-»fffi0"efc 
(a) ttJIBBI6««^fi8xm*-e, (b) f±ia* 
ffl«joi^ny^.^ h^-;KDMl^T\ (c) B: 
50 /^Tl^Igtt^to 
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[i21] (2 2 1 14, 12 2 0<E>jge#<E>XgS:^U 

(d) tt5/— K*W#J*X«S-(\ (e) J4E$UB/f<E> 

[022] H2 2ft CMPfeia^lWSl^^ 
v^3B^i-5BHS:ttl8i-*fc*t)^H-e*)9, (a) 14 
7^ 5/v/^^SrKMi-Sfe*^»fffiia, (b) f4^n — 
ya^SrRBtSfcft^Wffia, (c) l±yt^S:SS 

[{22 3] 0 2 3(4, CMPSia^fflWilSl-^ 

1 0-W«X*««F«B,. 1 1 2-7?^ 

SWf, 13-f*^f, 13a-±fJ, 

2 1a-f» 2 2-«/^K 2 4-±« 



10 



28 

-<ryy^ 3 o-z«ffi«»«>««SB. 3i-zit 

— aR^ — , 3 1a-#-M^ 3 2-Zft^7 

3 40-X*»|liWs 4 

1— fc— 4 2-!>x-/N7-^/2 3a J 4 
2a-» 43-o^y-^3>fyh, 4 4-8 
®b^-^, 4 4 6-^h, 4 7-iDI 

5l-Zf4K7^A 5 2-i«K7^^ 5 3-r- 
pOuK^-f 5 4-XttK7-fA 55-3yFo- 
^ x 5 6-3yhn-;l//^;K 6 6 

2- iflJEth 7 1-^9 y 8 1-*6*«* 
gg. i o r-»¥*rattR, 10 2-I^tE 10 
3v^!im 10 4— >— KJRx 10 5-SE 10 



II] 




[122] 



[125] 



ft 



z 

14^ 



13- 
13a 



11i 



12- 



48 



61 

^_ SL 



h"H,SL 
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-42 



-45 
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op 



W 



-42 
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43 
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